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ABSTRACT: 

PURPOSE: To obtain an optical semiconductor element which can detect only a 
part of light in an optical waveguide layer and propagate the other light 
through this layer, by providing a high-order diffraction grating which can 
take out the light satisfying a Bragg reflection condition of two or more 
orders and propagated through the optical waveguide layer, and a p-n junction 
having a forbidden band width smaller than the optical waveguide layer. 

CONSTITUTION: A diffraction grating 14 corresponding to a secondary Bragg 
reflection condition is formed on an n-InP buffer j. ayer, subsequently an 
n-InGaAsP optical waveguide layer 13. an n-InP c&d layer 15 and an 
n<SP>-</SP> InGaAs ^Rli^ 1 ^^rp tion layer J,6_ are made to grow, a P-tvpe 
region 1 7 is formed in a part of the optical absorption layer 16, and lastly a 
Pi^trnHfl. 18 and an n electrode 19 are formed. Since the optical absorption 
layer 16 has a P-n junction liaving a smaller forbidden band width than the 
optical waveguide layer 13 and is prepared of crystals having low carrier 
density, a depletion layer is expanded into the optical absorption layer 16 by 
reverse bias, and a part of light 20 propagated through the optical waveguide 
layer 13 is reflected in the direction not being parallel to the optical 
way_ejgu,ide lavex „13 by the diffract ion arafin^ J4. ah.gorhPri in the depletion 
fayer"o£ the optical absorption layer 16 and £a>ken outside as an electri c 
current . 
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